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where   arm T   and   geom T   denote   the   arithmetic   and   geometric means of the initial temperatures.
The precise meaning of this result is as follows: When the system is brought to a common temperature by reversible processes, that final temperature is the geometric mean of the initial temperatures. If it is allowed to come to a common temperature by heat conduction between the several parts thereby losing all its available energy, that common temperature will be the arithmetic mean of those of the parts. The available energy is equal to the quantity of heat required to raise the temperature of the system from the final value it would obtain by reversible processes to the value it would obtain by irreversible conduction.
CHAPTER IX.
THERMODYNAMIC POTENTIALS.
97. Thermodynamic Potentials of a Simple System. In this chapter we shall consider the statics of an ideal thermodynamic system, and shall show that the properties of such a system when in equilibrium are completely determined by a single function of the independent variables required to define the state of the system. We start with equation (83) of the preceding chapter,
and we observe that this relation holds (a) for reversible transformations in which the system remains thermically homogeneous, and (b) in general for small displacements from a state of equilibrium, the uniformity of temperature being a necessary condition of equilibrium (§§ 88, 94).
Taking now a homogeneous fluid as the type of a simple system, we write dW = pdV, and therefore dU== IdS — pdV whence
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It follows that if the volume V and entropy S are chosen as the two independent variables specifying the state of the system and if U=$8r where $sv is a known function of S and F, the temperature and pressure are given by the two partial differential coefficients of this function (the second with its sign changed).lly taken from the auxiliary body by transformations compensating the transformations of heat from the hotter to the colder parts of the system.
